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A remote gaming system for use 
with a wagering or gambling establish- 
ment such as a casino to enable a player's 
participation in a selected one of a plurali- 
ty of wagering games from a remote loca- 
tion. The system includes a croupier sta- 
tion (1 1), a credit station (9) and a player 
station (10) remotely located from the 
croupier station (11) and the credit sta- 
tion (9). The player station (10) includes a 
live game display (44) for displaying a se- 
lection one of a plurality of games being 
played at the croupier station (11) such as 
craps, roulette orkeno.Theplayerstation 
includes a changeable playboard (44) for 
displaying a selected one of a plurality of 
wagering possibilities rorresponding to a 
selected one of the plurality of games 
being played and for displaying the re- 
sults of the game played at the croupier 
station (11). The player station (10) also 
includes a microprocessor (41) for con- 
trolling the operation of the live game dis- 
play and the changeable playboard. 
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A REMOTE GAMING SYSTEM 

Background of the Invention 

The present invention relates to a remote gaming system 
for use with a wagering or gambling establishment such as 
a casino. 

Heretofore, it has not in general been possible for a player 
5 to participate in wagering games such as roulette, craps or 
Jceno from a remote location because of the difficulty in- 
volved in maintaining communications with the various games, 
together with maintaining accurate results of each of the 
games for each player. For example, U. S. Patent 3,810,627 
10 discloses the capability of enabling a player to place a 

wager on a game from a remote location, but does not provide 
the capability of allowing the same player to place a wager 
on another game. 

In order to place wagers on any one of a group of ongoing 
15 games such as roulette or craps at a casino, it is usually 
necessary that a player be physically present at the gaming 
table itself. 

Moreover, some players would enjoy participating in such 
games but are reluctant to be directly involved at the gaming 
20 table themselves. A desirable feature of a remote wagering 
system would be to allow a player to participate in wagering 
games from the convenience and privacy of his room at a 
casino or, for that matter, from a hotel or aotel room re- 
motely located from the casino. 
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In view of the above background, it is an objective of the 
present invention to provide an improved remote gaming 
system. 

Summary of the Invention 
The present invention relates to a remote gaming system for 
use with a wagering or gambling establishment such as a 
casino to enable a player's participation from a remote 
location. 

In one embodiment, the system includes a croupier station, a 
credit station and a player station remotely located from 
the croupier station and the credit station. The player 
station includes means for enabling the player to commun- 
icate with the croupier station, a live game display for 
displaying a selected one of a plurality of games being 
played at the croupier station (such as roulette, craps or 
keno) , playboard means for displaying a selected one of a 
plurality of wagering possibilities corresponding to the 
selected one of said plurality of games being played at said 
croupier station and for displaying the results of the game 
played at said croupier station, and processor means for 
controlling the operation of the player station. 

The credit station includes means for enabling the player 
station to communicate with the croupier station upon deter- 
mination that a player is authorized to participate in the 
wagering games in the casino with a predetermined credit 
limit thereby permitting participation by one or more play- 
ers in a selected one of a plurality of games from remote 
locations. 

In accordance with another embodiment of the present inven- 
tion, a remote gaming terminal is provided which includes 
a live game display for displaying a selected one of a plur- 
ality of games being played such as craps, roulette or keno. 
The terminal also includes a playboard for displaying a 
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■elected one of a plurality of wagering possibilities corres- 
ponding to a selected one of a plurality of games being played. 
The playboard also displays the results of the game played upon 
completion. The playboard includes means for changing the 
5 display to enable participation in any of the games being 
played. Processor means are included for controlling the op- 
eration of the terminal. 

In accordance with another embodiment of the present inven- 
tion, the system also includes authenticator means for veri- 
10 fying that the particular player is authorized to be_ played . 
with the selected game in progress which prevents unauthor- 
ized access to the game in progress, thereby providing a sec- 
urity aspect for the terminal. 

In accordance with the above summary, the present invention 
15 achieves the objective of providing a remote gaming system and 
terminal for use in a gambling establishment for providing 
participation in wagering on a plurality of live games from . 
a remote location. 

Other objects and features of the present invention will be- 
20 come apparent from the following description when taken in 
conjunction with the accompanying drawings. 

Brief Description of the Drawings 

Fig. 1 depicts a block diagram of a remote gaming system ac- 
cording to the present invention. 

25 Fig . - 2 depicts a block diagram of a remote gaming terminal 
which forms a portion of Fij. 1. 

Fig. 3 depicts a diagr*»n «* playboard which forms a portion 
of Fig. 2. 

Fig. 4 depicts a diagiaa of the game of roulette which can be 
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displayed on the playboard of Fig* 2. 

Pig. 5 depicts a diagram of the game of craps which can be 
displayed on the playboard of Fig* 2* 

Fig* 6 depicts a diagram of the game of keno which can be 
5 displayed on the playboard of Fig* 2. 

Fig. 7. depicts a schematic diagram of a playboard controller 
which forms a portion of Fig. 2* 

Fig. 8 depicts a schematic diagram of a communicator and auth- 
enticator which forms a portion of Fig. 2. 

10 Fig. 9 depicts a schematic diagram of a processor which forms 
a portion of Pig. 2. 

Fig. 10 depicts a diagram of a croupier station which forms a 
portion of Fig. 1. 

Fig. 11 depicts a diagram of a credit station which forms a 
15 portion of Fig. 1. 

Fig. 12 depicts the organization of data structures in the v 
random access memory and read only memory which form a por- 
tion of Fig. 9. 

Fig. 13 depicts the organization of program modules for cont- 
20 rolling the operation of the remote gaming terminal of Fig. 2. 

Figs. 14-18 depict more detailed diagrams of the program mod- 
ules of Pig. 13. 

Detailed Description of the Drawings 

Referring now to Pig. 1, a system block diagram of a remote 
25 gaming system is depicted which includes a credit station 9, 
a croupier station 11 and a player station 10. 
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The player station 10 includes a playboard 20 which displays, 
as will be described, the particular game in progress which 
the player will observe by watching typical TV monitor 21. 
Playboard 20 and monitor 21 are connected to and communicate 
with the casino station 11 by digital coaxial bus 22. 

The croupier station 11 includes one or more gaming tables S 
which are monitored by TV cameras 12, 13, which provide to 
player station 10 a display of a game in progress via modul- 
ator 14 and coaxial bus 22 to display monitor 21 at the player 
station 10. Typically, the games which can be displayed at 
player station 10 are craps, keno and roulette, although 
other games can also be displayed. 

The credit station 9 includes a minicomputer 32 connected to 
modulator 14 via bus 19 and to the croupier station 11 via 
15 buses 17, 18 which are connected to casino display monitors 
15, 16 respectively. Credit station 9 is also connected to 
player station 10 via coaxial bus 22 to monitor 30 and bus 31. 

Referring now to Fig. 2, a block diagram of a remote gaming 
terminal 20 of Pig. l is depicted which includes a live game 
20 display 44, playboard 40, authenticator 43, communicator 42 
and processor 41 for controlling the operation of the remote 
gaming terminal (RGT) 20. 

The live game display 44 includes a remotely controlled color 
television monitor such as monitor 21 of Fig. l r which is 
25 connected by a standard closed circuit TV coaxial cable sys- 
tem 22 as depicted in Fig. 1, which is in turn connected to 
TV cameras 12, 13 placed to monitor live wagering games in 
progress at a selected one of a plurality of croupier sta- 
tions in the casino. 

30 The TV signals are tranth, « tv.- ■« over cable 22 using standard 
cable-TV frequencies and * .-V-v .ion techniques through modul- 
ator 14 whereby monitor 3» c: receive and select the desired 
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game at the playing station 10 of Pig. 1. Monitor 21 can be 
equipped with a remote control so that the player may 
remotely Belect a game to be played. The remote control 
device is part of the playboard 40 of the RGT 20 and is 
connected via bus interface to the processor via bus 50, as 
described below. 

The playboard 40 of Fig. 2 is depicted in more detail in 
Fig. 3 and includes means for displaying the wagering 
possibilities as well as the results of the game, means to 
accept the wagers intended by the player and means to 
interface the playboard with the processor 41 of Fig. 2. 

The player-changeable playboard 40 of Fig. 3 provides a 
single physical entity which may be rapidly and automati- 
cally controlled by the processor 41 of Fig. 2 to allow a 
player to play any of a plurality of games in progress at a 
casino. 

For example, the playboard allows wagering on games such as 
craps, roulette and keno. The use of several playboards, 
one for each game, would be expensive, cumbersome, and 
confusing to a player, and as a result the playboard de- 
picted in Fig. 3 allows for a plurality of games to be 
rapidly and automatically changed by a processor means 41 of 
Fig. 2 when it receives a command from the player that a new 
game has been selected. 

In one embodiment, the changeable playboard of Fig. 3 
includes color TV monitor 60 connected via buses 62, 63, 64 
to CRT controller 61, which typically is Motorola's Model 
68047, which in turn is connected to the processor 41 of 
Fig. 2. 

Controller 61 generates a composite video signal on base-; 52, 
63, 64 which contains all necessary components such a:- 2 emin- 
ence ,' chrominace and synchronization to display a par^.ic lar 
game on monitor 60. Clock signals on bus 66 are prov Oed r>y 
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clock circuit 65, which in one embodiment could be a 3.58 
MHz oscillator. 



10 



An example of a display to be displayed on monitor 60 is a 
roulette game depicted in Pig. 4, which contains blocks of 
different colors for displaying possible wagers in a format 
which simulates the format of a playing board in the live 
game selected. Display monitor 60 also displays items rel- 
ative to the player's account such as total credit remaining 
and items pertinent to the game such as wagering limits, pay- 
off odds, and time remaining in which to enter a bet. 



In Fig. 7, controller 61 generates the display under control 
of a sequence of control bytes of data which are stored in a 
display storage memory 92. Both the processor 41 and control- 
ler 61 have the ability to access the display storage memory 

15 92 via data bus 96. Processor 41 stores the appropriate con- 
trol bytes into the display storage memory via address bus 
95, 97 and decode logic 93, as determined by the game selected 
and the subsequent play of the game. Controller 61 of Pig. 3A 
reads the stored data from display storage memory 92 of Fig. 7 

20 once every l/30th of a second and generates the appropriate 
TV signals on buses 62-64, 67 to cause the display of the 
particular game selected on monitor 60 by the processor det- - 
ermiried information. 

In Fig. 3B, the playboard also includes a touch sensitive key- 
25 board which may take one of several forms. In one embodiment, 
a matrix 70 of transparent conductors are printed on. a sheet 
of safety glass 71 which in turn is mounted over monitor 60 
so that each colored block in the display lies immediately 
beneath at least one matrix cross point. A player touching 
30 what appears to be colored blocks such as to place a bet on a 
particular number in roulette in Fig. 4 will acutally press a 
corresponding overlay depress point 70 of Pig. 3B. The cross 
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points are periodically scanned at a high rate by a keyboard 
controller 73 such as Intel's 8278. The principles of oper- 
ation of controller 73 are described briefly below. 

Bus 77 is a 4-bit bus which scans display digits and provides 
S a column scan to keyboard controller 73 via a 4 to 16 deco- 
der 72. Bus 78 is a 3-bit bus used to. multiplex the row re- 
turn line back to controller 73 via analog multiplexer 75 , 
analog detector 74 and buses 79 , 55 , which is an input from 
multiplexer 75 to indicate whether the key currently being 
10 scanned is closed. Buses 56, 57 indicate, respectively, a 
hysteresis output to analog * detector 74 and key clock output 
to analog detector 74 used to reset the detector 74 before 
scanning a key. 

When a player touches a cross point, the capacitance of trans- 
15 parent conductor 70 is changed, which is sensed by keyboard 
controller 73, which notes the position of the player's touch 
and informs processor 41 of Fig. 2 that a new command is be- 
ing generated by the player. This is done by generating a 
suitable logic level on an interrupt line to processor 41. 
20 which reads the encoded position of the player's touch by 

sending a read command to the keyboard controller 73 and cap- 
turing the resulting data which controller 73 places on a data 
bus. 

To change from one game to another, only the display on moni- 
25 tor 60 need be changed. For each game, the display is gener- 
ated so that the displayed blocks always underlie matrix cross 
points 70 of Fig. 3B. Processor 41 interprets a player's 
touch of a particular location differently for each keyboard 
displayed such as depicted in Fig. 4 (for roulette) , Fig. 5 
30 (for craps), and Fig. 6 (for keno). The remote wagering ter- 
minal therefore provides means to rapidly and automatically 
reconfigure a single physical playboard to serve for display- 
ing a plurality of possible games as depicted in Figs. 4-6. 
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The authenticates 43 of Pig. 2 is depicted in more detail in 
Pig. 8 and provides means to verify that a player is author- 
ized to use the remote gaining terminal. 

In Fig. 8, the authenticator 43 includes a magnetic card 
5 reader 87 (typically AMP-210) which scans magnetically en- 
coded" data on a plastic card. As depicted in Fig. 8 the card 
reader 87 is connected to processor 41 of Pig. 2 via I/O port 
84, which could be Intel's Model 8255. I/O port 84 reads the 
logic level on input line 85, 86 (which are data and clock 

10 signals, respectively) from card reader 80 and places data on 
data bus 96 upon command on bus 97 from processor 41 of Fig. 
2. In a preferred embodiment, processor 41 periodically reads 
the I/O port 84 at a rate exceeding the highest clock rate on 
bus 86 from card reader 87. When the clock signal makes a 

15 transition from low logic level to high logic level, I/O port 
84 reads and saves the data in data bus 85 from the card 
reader 80. Processor 41 communicates the sequence of data 
bits to the credit station 9 of Fig. 1 where the sequence is 
compared to sequences on file. *If a match is found, a test 

20 command is sent back to processor 41 which causes a display 
of a set of tests for the player. These tests may require, 
for example, the player to spell out a particular predeter- 
mined word, to give a predetermined number, or to generate 
any predetermined sequence of matrix cross point locations. 

25 Processor 41 displays a suitable key word number under a mat- 
rix cross point of Pig. 3B and the player's response to the 
test is communicated to the system or credit control station 
9 where it is compared to a predetermined sequence. If it 
matches, the player is entered into the system and, the RGT 20 

30 of Pig. 2 is enabled. If it does not match, an alarm is gen- 
erated and the RGT 20 of Fig. 2 is disabled from further play. 

In other embodiments of the present invention, the test se- 
quence may be omitted in which case the match of the credit 
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card number provides authorisation for the player and the 
RGT 20 is enabled. 

In Fig. 8, the communicator 42 of Pig. 2 is depicted in more 
detail and provides a means* of secure communication between 
5 the processor 41 of RGT 20 and the system credit station 9. 

Communicator 42 includes a modem 80 , a baud rate generator 
82, and a communications interface 81. The modem 80 could be 
a standard telephone line modem such as marketed by Bell Tel- 
ephone System or as specified in the CCITT and serves to con- 
10 vert the digital signals from processor 41 into analog sig- 
nals suitable for transmission over telephone lines or other 
two-line conductors such as bus 22. 

Baud rate generator 82 generates a clock signal on bus 83 at 
the bit rate for which modem 80 is designed, which could be 
1200 bits per second or 2400 bits per second, depending upon 
the number of remote gaming* terminals connected to the sys- 
tem. Baud rate generator 82 also includes a digital divider 
which outputs one pulse per every N pulses input. The digi- 
tal divider is provided with a fast clock signal on bus 98 
which may be from a separate oscillator or could be a pro- 
cessor clock if chosen as a multiple of 2400 bits per second. 

Communications interface 81 is an interface between the modem 
80 and processor 41 and is typically Intel's Model 8251A. 
Interface 81 accepts data on bus 96 from the processor eight 
bits at a time on command from the processor 41 and temporar- 
ily stores data, outputting data one bit at a time sequent- 
ially to modem 80 in synchronism with the baud rate clock on 
bus 83. Interface 81 also accepts data sequentially from 
modem 80 and stores it until eight bits have been received 
which are then transmitted to processor over the data bus 96 
upon demand. 
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2n Pig. 8, an encryption/decryption device 90 provides fur- 
ther means to insure that data communicated between the re- 
mote gaming terminal 20 and the system or credit control 
station are not tampered with by unauthorized sources. As 
implemented, the device 90 is typically an Intel 8294 which 
is designed to implement the National Bureau of Standards 
encryption algorithm and accepts data on bus 96 from proces- 
sor 41 in 8-bit bytes. Processor 41 provides a 56-bit key 
to the device 90 and sends a mode control encryption or 
decryption signal on bus 97 together with data on bus 96 to 
be encrypted or decrypted as required. 



Device 90 applies the encryption or decryption algorithm to 
generate the appropriate data and transmits the data on bus 
96 to the processor upon command. All data transmitted to 
15 the credit station is encrypted prior to its transmission. 
All data received from the credit station is decrypted prior 
to its use by processor 41. 

Referring now to Pig. 9, the processor 41 of Pig. 2 is de- 
picted in more detail and includes typically Intel's 8085 

20 microprocessor 90 to provide computing power, read only mem- 
ory (ROM) 91 to provide sufficient storage to hold the remote 
gaming terminal software and random access memory (RAM) 92 
to hold temporary results of processing. Also included is 
decode logic 93 to provide means to access the playboard and 

25 communications devices by providing control signals on a por- 
tion of bus 97. 

ROM 91, RAM 92 and logic 93 are each connected to micropro- 
cessor 90 via address bus 95, data bus 96 and control bus 97. 
Address bus 95 is 16 bits-wide allowing access to 2 16 loca- 
30 tions in memories 91, 92. Data bus 96 is 8-bits wide as all 
data is transferred via 8-bit increments or bytes. Control 
bus 97 provides control signals which indicate to all devices 
in the system whether the particular device being addressed by 
address bus 95 is commanded to accept data (write operation) 
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or to place data.on the data bias for connection to the proc- 
essor SO (read Operation). 

Processor 90 controls the address and control buses 95, 97 
respectively. During a write cycle, processor 90 places data 
5 on the data bus and during a read cycle the device being ad- 
dressed places data on bus 96. When the playboard or commun- 
ications devices are being addressed by processor 90, the 
appropriate addresses are decoded and a signal selecting the 
address device is generated on bus 97 by logic 93. Control 
10 signals from logic 93 are output on bus 97 and include display 
select, communications select, keyboard select, encryption 
select and I/O port select. 

Description of the Croupier Station 

Referring now to Pig. 10, the croupier station 11 of Fig. 1 
15 is depicted in more detail. Croupier station 11 provides a 
means for the croupier to input the results of the game to 
the credit terminal or credit station 9 of Fig. 1. The croup- 
ier station 11 also provides means for displaying the results 
of the game played at the croupier station. 

Croupier station 11 of Fig. 10 includes a processor 101 (typ- 
ically Intel's 8048) connected to bus 102, which is a physic- 
ally secure line for providing secure communication to the 
credit station. Processor 101 is connected via 4-bit bus 112 
to a numerical and special function keyboard 113. Return in- 
formation from keyboard 113 is input to processor 101 via 4- 
bit return bus 114. 

Croupier station 11 also includes a line driver circuit 120 
connected to processor 101 via 4-bit data bus 108, strobe bus 
109, and 3-bit address bus 110. Line drivers 120 are con- 
30 nected to a latched numerical display and light driver 122 via 
8-bit bus 121. Driver circuit 122 is connected to a "15-SEC- 
OND" warning light 125 and a "HO MORE BETS" light 126. 
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Processor 101 seems keyboard 113 periodically to detect key 
closures. When a key closure is detected, processor 101 de- 
codes the key which was closed via active scan line 112 and 
active return line 114. The key closure is used to activate 
5 the display as explained below. 

The key closure code is transmitted by processor 101 over a 
physically secure line 102 to the credit terminal. A physi- 
cally secure line 102 is provided between the credit terminal 
and the croupier. station to prevent deceptive transmission of 
10 false game results. 

In an alternative implementation, an encryption device 103, 
such as Intel 8294, may be used when physical security of the 
communication line cannot be guaranteed. Device 103 is con- 
nected to processor 101 via B-bit data line 104 and 3-bit 
15 control line 105. 

Keyboard 113 includes a set of ten switches labeled with the 
numbers 0, 1, 2, 9, and special function switches labeled 

"ENTER, " "START, " "ERASE," "15 SEC TO BET" and "NO MORE BET- 
TING; ■ The numerical switches are used to enter the results 
20 of the game. 

For example, in roulette, the croupier enters the digits of 
the numbers upon which the ball lands. For craps, the match 
point and result of each throw are entered. Processor 101 
displays the number entered on display 122. If it is correct, 

25 the croupier presses "ENTER" and processor 101 then sends the 
number to the credit terminal. If the croupier makes a mis- 
take, he can correct it by using the "ERASE" key. The "15 
SEC TO BET" and "NO MORE BETS" keys are depressed by the 
croupier at the appropriate time. The warnings are automat- 

30 ically sent to the credit terminal and relayed to the remote 
gaming terminals. 
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Display 122 includes one (roulette) or two (craps) two-digit 
numerical displays and two warning lights 125,126. Display 
122 is large enough and located so that the result entered 
by the croupier will be readily visible to the croupier, the 
players at the gaming table, the pit boss, and the closed 
circuit TV camera depicted in Fig, 1 which provides 
visual results to the remote gaming terminals. 

The key elements of the croupier station contributing to 
system security are the secure communication means 102 or 
103 and the large display 122. 

Without secure communication, it might be possible to break 
the line and enter a fraudulent result into the credit 
terminal. This could be done to result in incorrect payoffs 
to all players of a certain game. 

Normally, one or more players would notice and complain; 
however, it is conceivable : that only a few players might 
be playing and all could be in collusion. 

Display 122 and particularly the large display of the results 
prevents either purposeful or accidental ierror on the part of 
the croupier which might result in an incorrect payoff. The 
croupier must make an error unnoticed by anyone viewing the 
display for the error to be effective. 



Referring now to Pig. 11, the credit station 9 of Fig. 1 is 
depicted in more detail. The credit station performs the 
following functions in the system: 



Description of the Credit Station 



1. 



Issues credit cards to users. 
Establishes user accounts. 
Verifies authentication of the player 
station users. 



2. 



3. 
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4. Accepts commands from users through a player 
station to 

a) select game; 

b) place wager. 

5. Accepts game results from croupier station. 

6. Posts results to user's account. 

7. Sends results to player station for display 
to user. 

To accomplish the above functions, the credit station is con- 
figured as shown in Pig. n and includes a central processing 
unit (CPU) 201 and a variety of peripheral devices including 
a magnetic disk temporary storage unit 202, a magnetic tape 
archival storage unit 203, a CRT terminal 204 (for the credit 
operator), a magnetic card reader/writer 207, a line printer 
15 205, and a set of communication interfaces 206, which are 
connected to the player station and croupier station via 
buses 220, 230 respectively. 



10 



20 



CPU 201 is connected to the above identified peripheral via 
common bus 210. Typically, CPD 201 and the peripherals 202- 
207 are manufactured by Data General (Nova and Eclipse Mini- 
computer Systems) or Digital Equipment Corporation (PDP-11/60 
Minicomputer System) . Redundant CPO and disks assure reliable 
operation. 

CPU 201 provides the means to accept messages from each of the 
25 peripheral devices, process the data contained in the messages, 
generates messages for each peripheral and sends the message 
to the peripheral device via common bus 210. 

Disk 202 provides means to store data describing the credit 
accounts for short periods of time. Magnetic tape unit 203 
provides means to store data describing the accounts for longer 
periods of time. 
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Line printer 205 provides means to print out the results of 
system operation and also provides means to generate a 
printed record of individual account activity. 

CRT terminal 204 provides means for system control by a cred- 
5 it operator. 

Magnetic card reader/writer 207 provides means to generate 
credit cards with suitable information encoded magnetically. 
Information is used by the remote gaming system to verify the 
authenticity of the system user. 

10 Communication interface 206 provides means for communication 
with croupier stations via bus 230 and the player stations via 
bus 220. 

Remote Gaming Terminal Software Overview 

The functions of the remote gaming terminal (RGT) are con- • 
15 trolled by microprocessor instruction sequences and tables of 
data which are permanently stored in the Read Only Memory 
(ROM) 91 of Fig. 9 and hereinafter is referred to as the RGT 
firmware. The firmware is interpreted by microprocessor 90 
in the RGT to cause it to generate the appropriate playboard 
20 display, sense commands entered by the player, control the 
magnetic card reader, communicate with the credit station, 
and so forth. 

The implementation described herein is based upon a standard 
table-driven multi-tasking approach in which separate firm- 
25 ware program modules are provided to perform each of the gen- 
eral functions required of the RGT r such as reading data from 
the magentic card reader 87 of Pig. 8 or sending a message to 
the credit station or croupier station. 

The specific operation of the system in response to a stimulus 
30 from the credit station or the player is determined by these 
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program modules la conjunction with tables of data stored In 
ROM 91 and Random Access Memory (RAM) 92 of Fig. 9. The 
tables in ROM 91 define the operation of the RGT for each 
mode of operation and game while the tables in RAM 92 contain 
information about the current state of operation of the RGT. 
Since certain operations are more important, or must be per- 
formed more rapidly than others, a prioritized list of tasks 
(the task queue) to be performed is maintained in RAM 92 of 
Fig. 9. One program module, the monitor, serves to coordin- 
ate the activities of processor 90 by crediting entries in 
the task queue and transferring control to the appropriate 
program module in response to stimuli to the RGT and in ac- 
cordance with the rules of operation represented by the data 
in the tables. 

15 Fig. 12 illustrates how the ROM 91 and RAM 92 of Fig. 9 are 
used for the RGT. ROM 91 is assigned addresses beginning 
with zero and increasing to address 32767. RAM 92 is assigned 
the addresses from 32767 to 65535, the highest available ad- 
dress for this particular implementation. One area of ROM 
91 contains jump tables 151 which constitute a directory of 
the addresses of various tables, program module entry ad- 
dresses and buffer areas, both in ROM 91 and RAM 92. Entries 
in this table may be instructions, addresses or a combination 
thereof. A second area contains system constants 152, vari- 
ous numeric values used by the firmware such as the I/O address 
of the interface 81 and the control word used to place it in 
operation. 

Next, ROM 91 contains processor instruction sequences for each 
of the program modules 153-158. Each program module has one 
or more entry addresses associated with it which are stored in 
jump table 151. Mode control tables 159 contain data which 
are interpreted by monitor program 153 to define those opera- 
tions of the RGT not associated with a specific game. A sep- 
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ante set of game control tables exists for each game 160- 
162 corresponding to keno, craps and roulette, respectively. 

The data for a specific game defines the necessary and legal 
sequence of operations for the RGT and the player associated 
5 with that game. 

ROM 91 also contains display descriptive of tables 163 com- 
prising data which are interpreted by the display control 
program 158 to form specific display patterns* These pat* 
terns range from small and simple ones such as a square to 
10 complex displays such as the entire roulette playboard de- 
picted in Fig. 4. 

RAM 91 is used for temporary storage of data which may change 
during the operation of the RGT* An area is reserved for 
status tables 164 which defines the current status of the RGT, 
15 including information about the mode and game being played 
and, in conjunction with the mode and game control tables 
159-162, defines what the next operations may or must be* 

Another area in RAM 92 is used for buffers 165 for the tempo- 
rary storage of data being used by any of the program mod- 
20 ules. For example, when the magnetic card reader program 158 
causes a player account ZD and encryption key data to be read 
from the magnetic card reader 87 of Fig. 8 and stored in buf- 
fer area 165 of Fig. 12. 

The player's encryption key data is held in buffer area 165 
25 for use by the encryption/decryption program 157 and the 

account ID data is sent to the credit station by the opera- 
tion of the communications program 154. 

A third area in RAM 92 is the task queue 166, which is a 
list of data maintained and interpreted by monitor program 
30 153 to define all of the operations or tasks currently sched- 
uled to be accomplished by tht RGT. 
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For example, there may be a task to retrieve data from the 
credit station using the communications program 154, a task 
to accept data from the player using the player's response 

5 L7L"l 155 "V taSk *° « (using 

5 the display control program 158) which prompts the player to 
enter a bet. 

' ?cf 0r ?'™ a * " " U86d f ° r a P~««or stack area 
167 whxch is an area used to temporarily store the status 
of the processor 90 when it must switch processing from one 
10 task to another or call a subroutine. This status data con- 
Sists of the data stored in internal registers of processor 
90 and other data reguired by the program modules involved. 

In the above example, if processor 90 was executing the dis- 
Play control program 156 when a message arrived from the sta- 
15 tion, interface 81 of Fig. 8 would, in one embodiment, send 
an interrupt signal to the processor 90. Receipt of this 
interrupt signal would cause processor 90 to store, or push, 
xts current status on the stack 167 and transfer control to 
an interrupt processing section of the monitor program 153, 
20 which would perform the necessary operations to begin pro- 
cessing the incoming message. In accordance with data in the 
status tables, mode control tables 159-163 and task queue 157, 
the monitor 153 might return control to the interrupted dis- 
25 167? *"* ^ reSt ° ri * 9 * rocess °r "atus from the stack area 

Detailed Description of the Program Modules 
Pig. 13 shows the general organization of the program modules 
in which RGS monitor 210 serves as a control point for the 
various program modules based on data stored in tables in ram 
30 92 and ROM 91. Monitor 210, in the preferred embodiment, is 
real-time, multi-task monitor. The monitor's function can be 
understood from the overview described above and need not be 
described in further detail. 
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Each of the program modules 211*215 of Fig* 13 perform a 
function directly related to the operation of hardware com- 
ponents of the RGT, sending data to and receiving data from 
the subject unit. In addition, each program module interacts 
5 with the monitor 210 and other program modules by means of 
data stored in ROM 91 and RAM 92. Figs. 14-18 indicate the 
inputs, process functions and outputs for each of these mod- 
ules. 

The communications program modules 213 depicted in Fig. 14 
10 control the operation of the communicator 81 by means of sig- 
nals sent to and received from interface 81. Upon initiali- 
zation of the RGT, it reads control data from the system 
constant area in ROM 91 and transfers this data to interface 
81 to place it in the proper mode of operation. The communi- 
15 cations program operates to assemble incoming messages from 
the credit station in a message buffer area 165 in RAM 92 
and to transmit messages, stored in a message buffer area by 
^ other program modules, to the credit station. This is done 
under the control of monitor 210.' 

20 The communications program module 213 operates in conjunction 
with the communications interface 81 to manage the communica- 
tions in accordance with a specified protocol. In the pre- 
ferred embodiment, this is the IBM SDLC loop protocol. 

The functions of the display control program 212 are depicted 
25 in Fig. 15 in which the inputs are displaying descriptor lists 
and the status of the CRT controller 61. The outputs include 
bit patterns for the display storage area 168 of RAM 92 and 
commands to direct the operation of the controller 61 of Fig. 
3A. 

30 The patterns which appear on the screen of the RGT display 30 
are defined by bit patterns in display storage area 168 of 
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RAM 92 and processed by CRT controller 61 of Pig. 3A. The 
display control program 213 operates on data storage in 
display descriptor lists which may be in the display des- 
criptor tables 167 and ROM 91 or in a buffer area 168 in ram 
92 in order to generate the appropriate bit pattern for the 
display storage area 168 of RAM 92. The specific display 
descriptor lists to process are identified to the display 
control program by data in buffer area 165 of RAM 92. 

The display descriptor lists contain the commands and speci- 
fications for characters or other graphic entities to be 
displayed. The commands include a code for the character 
figure to be displayed and specifications for its location 
size, foregound and background colors and other character- 
istics such as blink and reverse color. Single commands to 
the display control tasks such as generate lines, blocks, 
disks. A sequence of such commands can form a display des- 
criptor list which defines the entire display screen for a 
given game or operation mode. 

in addition to generating the display data as described above, 
the display control 212 controls the operation of the CRT 
controller 61 by sending it commands to place in the proper 
mode of operations. 

Th inputs, functions and outputs of the player response 
program 211 are shown in Pig. 16 in which inputs include data 
from the keyboard controller 73 and data stored in the mode 
control tables 159, game control tables 160-163, and status 
tables 164 of Pig. 12. 

The player response program 211 causes the keyboard controller 
73 to scan the "keyboard- for an entry. 

When the player touches a particular control area on the RGT 
input panel 71, that event is sensed and a code indicating the 
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location of the touched area is generated* This code is 
checked against a table of codes for panel locations which 
are allowed for the game or operational node currently in 
effect. If it represents a valid input, local acknowledgment 
5 to the player is generated and further inputs are disabled - 
and the input code is transmitted to a credit station. In- 
valid inputs are disregarded. 

The local acknowledgement is accomplished by making entry 
into the display descriptor table 163 and making an entry 

10 into the task queue 166 for the display program, to display 
an acknowledgement indication, this may be simply to blink 
the touched area on the screen. The code for the valid 
touched area is loaded into a message buffer in the buffer 
area 165 and a task to send it to the credit station is 

15 enqueued by making an appropriate entry for the task queue 
166 for the communications program. In addition, status 
tables 164 are modified to the change in RGT status resulting 
from the player input. 

The inputs, functions and outputs of the magnetic card reader 
20 program 214 are depicted in Pig. 17 in which inputs are the 
status of the I/O port 84 and magnetic card data which are 
passed through the I/O port 84. Data are stored in buffer 
area 165 for use by other program modules. This program gen- 
erates the necessary signals to control the magnetic card 
25 reader 87 and issues them via I/O port 84. . 

The inputs, functions and outputs of the encryption/decryption 
program 215 are depicted in Fig. 18. The program 215 issues 
the necessary control signals to the encryption/decryption 
device (EDD) 103 of Fig. 10 to cause it to enable the players 
30 encryption key data to be transferred into it from a buffer 
area 165 in RAM 92 where it has been stored by the magnetic 
card reader program 214. The EDD program 215 then issues the 
necessary commands to encrypt or decrypt data stored in message 
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buffer area 165 by applying the National Bureau of Standards 
standard encryption/decryption algorithm. 

Description of Typical Operation 
In order to more clearly illustrate the capabilities of the 
remote gaming system, a cycle of operation is described be- 
low in conjunction with the description of Figs. 1-18. 

1. Player establishes credit. 

A credit operator at the credit station 9 of Pig. l checks 
the credit and ID of a player using external means to estab- 
lish the player identity and credit. Credit operator enters 
the ID and credit amount into the credit station 9 of Fig. 11 
via the CRT terminal 204. The credit station firmware accepts 
data from the CRT terminal 204 and the firmware generates an 
authentication number for the player. A file is generated 
for the player in which the player ID, the credit amount and 
authentication number are written on magnetic disk 202. Also, 
the location of the file is stored in a directory on magnetic 
disk 202. 

The credit station 11 displays the authentication number on 
the CRT terminal 204 and writes the identification number on 
a magnetic card via reader/writer 207 of Fig. 11. The credit 
operator then issues the magnetic card to the player and ex- 
plains use of the player station and magnetic card. 

2. The player activates player station. 

The player inserts the magnetic card into the card reader 87 
of Fig. 8 and the firmware reads the card and obtains an ID 
number. The R6T requests authentication by a display on the 
player's playboard 40 of Fig. 2. 

The player enters the authentication number on the playboard 
40 and if correct the software accepts authentication of the 
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player. The terminal then sends the identification and auth- 
entication to the credit station 9 of Fig. 1, which searches 
its directory on disk 202 for the location on file with the 
correct ID, The file is retrieved from disk 202 on which it 
5 was stored previously and the credit station checks the auth- 
entication in the file with the received message. 

If correct, the credit station 9 sends the approval to pro* 
ceed to the player station 10; if otherwise, credit station 
9 generates an error message requesting the player to retry. 
10 After some numbers of retrials, credit station 9 notifies 
the credit operator via CRT 204 of Fig. 11 and an audible 
alarm. 

If the player station receives authorization to proceed, the 
player station 10 asks the player for game selection via a. 
15 message on the playboard 40. 

If player station 10 receives a retry message, station 10 asks 
the player for authentication number via a "prompt" message 
on the playboard. 



Assuming that the player has received authorization, he sel- 
20 ects the game via the playboard and the terminal generates an 
appropriate playboard display for the selected game, such as 
roulette, craps or keno depicted in Figs. 4-6, respectively. 
Terminal 10 also notifies credit station 9 of the game selec- 
tion. 

25 Terminal 10 enters the game selected and enters the player* s 
ID in the list of the players of the game selected. 

3. Game is started. 

The croupier at the selected game location clears his croupier 
station 11 by depressing the start key described in Fig. 10. 
The croupier station 11 sends the start message to the credit 
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station 9 which also sends commands to the player station 10 
to clear the displays for a new game. 

Player station 10 receives the message and clears the display 
and the croupier begins the game at the croupier station 11. 

5 4. The player places a wager. 

The player then selects a wager by touching the appropriate 
area of the playboard 40 and selects the amount of the wager 
by touching appropriate areas on the playboard 40. 

The terminal interprets the wager and amount of entries and 
10 feeds back to the player via display on the playboard 40 
(e.g., flashing the appropriate area and indicating the 
amount) . 

If the player is satisfied with the wager, he touches an area 
marked "ENTER WAGER" which the terminal then sends the wager 
15 and amount to the credit station 9, which receives the message 
and enters the wager in a temporary file pending the results 
of the game. 

The player may increase, decrease or otherwise change or make 
multiple wagers until the "NO MORE BETS" signal is displayed 
20 on the playboard 40. 

5. Game continues to the end. 

Fifteen seconds prior to the end of the game, the croupier 
depresses the "15 SEC TO END" key 125 of Pig. 10 which sends 
a message to the credit station 10 of the player selecting 
25 the game. Player station 10 receives this message and dis- 
plays it upon the playboard 40 and at the appropriate time 
the croupier depresses the "NO MORE BETS" key 126 of Fig. 10. 
This message is sent from the croupier station 11 to credit 
station 9 and then to player station 10 to be displayed. 
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At the end of the game, the croupier enters the numerical 
results of the game on the keyboard 113 of croupier station 
11 which sends the message to credit station 9. 

Credit station 9 uses the list of players playing the game 
5 to locate all appropriate game files and credit files and 
uses the wagers entered in ±he playing file with the game 
results to compute the amount won or lost. 

Credit station 9 then credits or debits the player* s account 
and modifies the magnetic disk record 202. 

10 Credit station 9 sends the message to player station 10 indi- 
cating a new account balance which is displayed on the play- 
board 40 of Pig. 2. 

6. Player cashes out. 

The player upon completion of wagering requests an account 
15 termination from the credit" operator who verifies the play- 
er's identity. Dpon proper identification, the credit oper- 
ator enters the request in credit station 9 via the CRT ter- 
minal 204 and retrieves the player's file and prints out an 
activity record on the line printer 205. The credit operator 
20 removes the record and uses it to cash the player out. 
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What is Claimed 1st 

1. In k remote gaming system, a remote gaming terminal com- 
prising: a live game display for displaying a selected one 
of a plurality of games being played, changeable playboard 
5 means for displaying a selected one of a plurality of wager- 
ing possibilities corresponding to said selected one of said 
plurality of games being played and for displaying the re- 
sults of the game played, and processor means for controlling 
said game display and said playboard means. 

10 2. A terminal as in Claim 1 including authenticator means 
for verifying that said terminal is authorized to be played. 

3» A terminal as in Claim 1 including communication means 
for communicating the selected wagering possibility corres- 
ponding to the selected game thereby enabling the wagering 
15 on said game from said terminal. 

4. A terminal as in Claim 1 wherein said live game display 
includes a remotely controllable television monitor connected 
to a plurality of television cameras placed to monitor said 
plurality of live games. 

20 5. A terminal as in Claim 1 wherein said playboard means in- 
cludes a color television monitor for displaying said selected 
games, a transparent matrix of capacitive switches covering 
said color monitor thereby forming a touch-sensitive keyboard 
having a plurality of wagering blocks, a monitor controller 

25 for generating a composite video signal specified by said 
processor means representing the selected display to be dis- 
played on said color monitor such that each displayed wagering 
block corresponds to at least one of said capacitive switches 
whereby enabling of one of said switches permits wagering of 

30 said wagering block for the game played • 



SUBSTITUTE SHEET 



o:-r?i N 



WO 81/01664 



PCT/US80/01674 



- 28 - 

6* A terminal as in Claim 5 wherein said monitor controller 
includes means for generating a plurality of video signals, 
each representing a selected display corresponding to one of 
said plurality of games and means for selecting one of said 
5 video signals thereby displaying said selected game display. 

7. A terminal as in Claim 6 wherein said color monitor in- 
cludes means for displaying a specified current credit ac- 
count for said terminal, means for displaying specified wag- 
ering limits for the displayed game, and neans for displaying 

10 the pay-off odds for the selected game* 

8 . A terminal as in Claim 7 including means for encrypting 
data to be communicated to said system and means for decrypt- 
ing encrypted data from said system. 

9. A terminal as in Claim 7 including first -memory means for " 
15 storing a program of instructions and second memory means for 

storing data processed by said processor means such that said 
processor means controls said game display and said playboard 
means. 

10. A te rm i n al as in Claim 1 wherein said plurality of games 
20 includes roulette. 

11- A terminal as in Claim 1 wherein said plurality of games 
includes keno. 

12. A terminal as in Claim 1 wherein said plurality of games" 
includes craps. 

25 13. A remote gaming system comprising: a croupier station, 
a credit station, and a player station remotely located from 
said croupier station and said credit station, said player 
station including means for enabling said player station to 
communicate with said croupier station, a live game display 
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for displaying a selected one of a plurality of games being 
played at said croupier station, changeable playboard means 
for displaying a selected one of a plurality of wagering pos- 
sibilities corresponding to said selected one of said plur- 
5 ality of games being played at said croupier station and for 
displaying the results of the game played at said croupier 
station, and processor means for controlling said enabling 
means, said live game display, and said changeable playboard 
means, said credit station including means for enabling said 
10 player station to communicate with said croupier station* 

14. A system as in Claim 13 including authenticator means 
for verifying that said player station is authorized to be 
played. 

15. A system as in Claim 13 including communication means 
15 for communicating the selected wagering possibility corres- 
ponding to the selected game thereby enabling the wagering 
on said game from said player station. 

16. A system as in Claim 13 wherein said live game display 
includes a remotely controllable television monitor connected 

20 to a plurality of television cameras placed to monitor said 
plurality of live games. 

17. A system as in Claim 13 wherein said playboard means in- 
cludes a color television monitor for displaying said selected 
games under control of said processor means, a transparent 

25 matrix of capacitive switches covering said color monitor 

thereby forming a touch-sensitive keyboard having a plurality 
of wagering blocks, a monitor controller for generating a com- 
posite video signal specified by said processor means repres- 
enting the selected display to be displayed on said color mon- 

30 itor such that each displayed wagering block corresponds to 
at least one of said capacitive switches whereby enabling of 
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one of said switches permits wagering of said wagering block 
for the game played* 

18. A system as in Claim 17 wherein said monitor controller 
includes means for generating a plurality of video signals, 

5 each representing a selected display corresponding to one of 
~ said plurality of games and means for selecting one of said 
video signals thereby displaying said selected game display. 

19. A system as in Claim 18 wherein said color monitor in- 
cludes means for displaying a specified current credit ac- 

10 count for said terminal, means for displaying specified wager- 
ing limits for the displayed game, and means for displaying 
the pay-off odds for the selected game, 

20. A system as in Claim 19 including means for encrypting 
data to be communicated to said system and means for decrypt- 

15 ing encrypted data from said system. 

21. A system as in Claim 20 including first memory means for 
storing a program of instructions and second memory means for 
storing data processed by said processor means such that said 
processor means controls said enabling means, said live game 

20 display and said changeable playboard means. 

22. A system as in Claim 13 wherein said plurality of games 
includes roulette. 

23. A system as in Claim 13 wherein said plurality of games 
includes keno. 

25 24. A system as in Claim 13 wherein said plurality of games 
includes craps. 
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